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(54) Non-volatile word-wise elec- 
trically erasable stores 

(57) A word-wise erasing non-vola- 
tile store has a nnatrix of storage 
cells (100, 200, 300, 400) e.g. 
field effect transistors with floating 
gales. Appropriate voltages for era- 
sure are applied to the gates of the 
selected cells (via transistors 166, 
366) and to their sources (via trans- 
istors 122, 222). 

In order to obviate the need for 
an external timer and to avoid the 
erasing voltages being applied for 
longer than necessary, analysis 
means (129, 229) are provided for 
each cell, to indicate when the cell 
has reached its erased state. As 



shown these each comprise a flip- 
flop which senses the resulting drop 
in drain voltage, and changes state 
to terminate (via gate 125 and 
transistor 121, or 225 and 221) 
application of erasing pulses to the 
source of the cell. 
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SPECIFICATION 

Non-volatile word-wise electrically erasable 
store 

5 

The invention relates to a non-volatile store 
comprising storage cells arranged in the form 
of a matrix and which can be electrically 
erased word-wise. 

1 0 IEEE Transactions on Electron Devices Vol. 
ED-24, No. 5, May 1977, pages 606 to 610 
discloses a floating-gate storage cell for the 
construction of non-volatile, electrically repro- 
grammable stores. In these field effect transis- 

1 5 tors a floating storage gate which is com- 
pletely insulated and a controllable control 
gate are arranged above the channel path; the 
control gate covers the entire channel path 
although the floating gate covers only a part 

20 thereof. This so-called split-gate structure avo- 
ids errors during the read-out of erased stor- 
age cells having depletion characteristics. The 
floating storage gate is charged by means of 
channel injection. For this purpose electrons 

25 are accelerated in a short channel and con- 
veyed to the storage gate by means of an 
additional, transverse electrical field. The stor- 
age gate is discharged or erased by back- 
tunnelling of the electrons with a high voltage 

30 connected between the control gate and a 
diffusion zone. 

German patent application P 27 43 422.6 
and the corresponding United Kingdom patent 
application No. 38106/78 (serial No. 2 005 

35 91 5A) describe a non-volatile store designed 
in floating-gate technology and which can be 
erased word-wise. Both the charging and dis- 
charging of the floating gate is carried out by 
means of a direct transfer of electrons be- 

40 tween the floating gate and the substrate, 
when a high electric field of suitable polarity 
is connected between the floating gate and a 
diffusion zone. 

In all previously known stores which are 

45 constructed from the described storage cells, 
the erasure time is determined and set up via 
an external timer. The erasure times must be 
selected taking into account production-de- 
pendent fluctuations in the erasing properties 

50 of the individual cells not only within one 
chip, but also in respect of various production 
batches. It is also necessary to take into 
account the tolerance fluctuations resulting 
from the timer itself. Therefore it cannot nor- 

55 mally be avoided that at least some of the 
storage transistors are erased into the deple- 
tion state. These over-erased storage cells 
represent an undesired shunt to the selected 
storage transistors during read-out. Therefore 

60 as a rule the storage cells of an electrically 
erasable store must be provided with an addi- 
tional selector transistor. Although in many 
cases this selector transistor can be combined 
with the storage transistor to form a split-gate 

65 structure, this in turn increases the technologi- 



cal problems and reduces the production 
yield. Furthermore the high erasure times of 
the described stores involve the danger of 
disturbance to neighbouring words and fre- 

70 quently also impair the programming proper- 
ties, in particular in the case of storage cells in 
which the recording process is carried out by 
means of channel injection. High erasure 
times also reduce the number of permissible 

75 programme erase cycles and thus the life of a 
store of this type. 

According to the present invention there is 
provided a non-volatile semiconductor store 
which can be electrically erased word-wise, 

80 comprising a matrix of storage cells, control 
means operable to apply voltages to selected 
storage cells for erasure thereof, and monitor- 
ing means arranged, in use, to monitor, the 
state of the storage celts during erasure and to 

85 recognise when each cell being monitored 
reaches its erased state. 

By this means, the risk of the transistors of 
the storage cells which are to be erased 
reaching the depletion state is reduced. Thus 

90 such stores can be constructed from one- 
transistor storage cells which in turn results in 
the advantage of a smaller space requirement 
of corresponding storage chips. Reduction of 
erasure time for storage cells also results in 

95 the advantage of a reduced oxide change 
during the erasure process which itself can 
result in an increased number of record-erase 
cycles, i.e. an increased life of the store. 
The store corresponding to the invention 
100 also has the advantage that, with a minimal 
circuitry outlay, it permits the overall erasure 
time to be fixed, as described in our co- 
pending United Kingdom patent application 
No. 7922590 Serial No. 2028615 (VPA 78 
1 05 P 1 1 1 0). This avoids the need for an external 
timer. 

Preferably the control means is arranged in 
operation to supply erasing voltages to the 
selected storage cells intermittently in the 

110 form of pulses, and the monitoring means is 
arranged to monitor the state of the storage 
cells during the intervals between the pulses. 

This measure has the advantage of allowing 
one-transistor cells to be used to construct a 

1 1 5 store. Furthermore the splitting of the overall 
erasing pulse into a number of individual 
pulses results in the advantage of a lesser 
overall crystal heating during the erasure proc- 
ess and thus a reduction in damage which can 

1 20 occur from this heating during the erasure 
process. The significance of this advantage 
will increase in proportion to the erasing cur- 
rent, i.e. the greater the heating is during the 
overall erasure process. Erasing currents of 

125 this kind are produced for example by unde- 
sired breakthrough effects. 

In the case of cells which do not possess an 
erasing zone which is electrically insulated 
from the channel zone, simultaneous erasure 

1 30 and check read-out cannot be effected inas- 
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much as for example in the case of n-channel 
storage cells erasure requires the connection 
of a high positive voltage to the source, 
whereas check read-out requires that the 
5 source be connected to earth. In p-channel 
technology similar applies with exchanged 
signs of the voltages. These two conditions 
cannot be fulfilled simultaneously. However, 
the splitting of the erasing voltages into a 
10 time sequence of individual pulses allows 
check read-out to be carried out during the 
intervals between the erasing pulses. Alterna- 
tively, it may be arranged that the control 
means is arranged in operation to supply 
1 5 erasing voltages to the selected storage cells 
continuously whereby erasure and monitoring 
take place simultaneously. 

Preferably the monitoring means is ar- 
ranged, in operation to recognise erasure as 
20 being complete when, during a check read-out 
process, the storage cell carries a threshold 
voltage ( 'O") where |Vt("0")| is smaller 
than or equal to |Ug,|, where U qi is a given 
threshold value of the storage cell which is 
25 bening used. 

In the case of storage cells constructed in n- 
channel technology, the aforementioned rela- 
" tionship between the lower threshold voltage 
value VtC'O") and the check read-out voltage 
30 Ugl>V("0")>0 permits termination of the 
erasure process before the cell which is to be 
erased is able to reach the depletion state. In 
order to achieve this, the duration of the 
individual erasing pulses should be such that 
35 the cell which is to be erased is unable to 
reach the depletion state during an erasing 
pulse but is previously disconnected. 

Continuous erasure and simultaneous read- 
out can be effected in storage cells of the 
40 floating-gate type which possess an erasing 
window which is electrically insulated frorn 
the channel zone, so that in fvchannel tech- 
nology the source voltage can amount to O V 
for the entire erasing time whereas the insu- 
45 lated diffusion zone in the erasing window 
carries a high positive voltage. A cell of this 
kind is described in German Offenlegungs- 
schrift 26 43 987 and the corresonding Unit- 
ed Kingdom patent application No. 
50 38106/78 (serial No. 2 005 91 5A). 

Recording with bit-wise individual recording 
time is of comparatively less significance in 
practice. During programming all the thresh- 
old voltages asymptotically approach n values, 
55 the fluctuations in which are on the one hand 
small and whose exact value is on the other 
- hand unimportant. Excessive recording, simi- 
larly to over-erasure, into the depletion state 
does not exist. For recording the drive circuit 
60 may expediently be designed in the manner 
described in our co-pending United Kingdom 
patent application No. 79 22590 Serial No. 
202861 5 (VPA 78 P 1 1 10), in order to avoid 
the need for an external timer and at the same 
65 time to achieve a determinate minimum value 



of the state " 1 " . 

Conveniently, completion of erasure may be 
monitored in that within a check read-out 
process, with a gate voltage Ug^- the erased 
70 state is indiciated by a drop in the absolute 
value of the drain voltage | Uo I • 

As is known the conductivity of floating- 
gate transistors changes in accordance with 
the charge state of the floating gate. This 
75 change in the state of conductivity can be 
used as a signal that the erasing state has 
ended. When drain lines are connected bit- 
wise and are connected to a specific read-out 
voltage, during the erasing time, in the check 
80 read-out process the drains float up to a 
specific voltage value when the transistors 
have been sufficiently erased. This is subject 
to the condition that the non-selected storage 
cells which are not allowed to reach the 
85 depletion state, should be fed with a suffici- 
ently low gate voltage of approximately O v. 
Conveniently, it may be arranged that those 
drain output signals which indicate the end of 
the erasing time of a storage cell are used to 
90 disconnect the erasing voltage connected to 

^"^Tn^a preferred arrangement the gate lines of 
the field effect transistors used to construct 
the storage cells lead from word to word 
95 whereas the drain lines lead from bit to bit. 
When a cell is used which possesses an 
electrically insulated diffusion zone withm the 
erasing window, such as described for exam- 
ple in the German Offenlegungsschrift 2b 4J 
100 987 /United Kingdom patent application No. 
40244/77 {serial No. 1550784), the erasing 
window lines always run from bit to bit, and 
in this case the source lines are connected to 
zero potential. On the other hand, in the cells 
105 which do not possess insulated erasing zones 
the source lines are separated from one 
another bit-wise. - j „„ „ 

The gate voltage which is required as a 
given threshold voltage value (UcJ for checK 
110 read-out during erasure, and the gate voltage 
for the read-out of the store {Uo„) may. it 
desired, be obtained from one and the sanrie 
potential divider so that U^l is always smaller 
than Ugr. , ■ „, 

1 1 5 This measure ensures a safe minimum 
clearance between the gate voltage Ugb dur- 
ing read-out and the threshold voltage 
VJ 'O") of the erased state of a storage cell, 
where V,( '0") is smaller than U^^. Thus read- 
1 20 out reliability can be improved. Tolerance- 
dependent differing erasing properties ot a 
storage cell within a store do not '""^ence the 
reliability of read-out, but merely the length of 
the erasing process. Since this r^^^^ure de er- 
125 mines the unprogrammed state rela .ve o the 
read-out voltage, the width of the electric 
erasing window, i.e. the potential difference 
between the gate voltage during check read- 
out in erasure Ug, and the state 1 ot the 
130 programmed state can be reduced. Advanta- 
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geously this allows the voltages during pro- 
gramming to be low or the programming time 
to be particularly short. This measure also 
allows the electric window to be arranged in a 
5 given threshold value range. 

Some exemplary embodiments of the inven- 
tion will now be described with reference to 
the accompanying drawings. The embodi- 
ments shown in the drawings are of stores 

1 0 constructed in rvchannel technology, which 
can also be converted to p-channel technology 
by changing the signs accordingly. In the 
drawings: — 

Figures la-e illustrate voltages applied a 

1 5 storage transistor which is erased by means of 
pulses during the erasing time t of a storage 
row; 

Figure 2 illustrates a drive circuit for a store 
corresponding to the invention composed of 
20 one-transistor cells with source-side recharging 
zone during erasure; and 

Figure 3 illustrates a drive circuit of a store 
corresponding to the invention composed of 
one-transistor cells with an insulated recharg- 
25 ing zone during erasure. 

Fig. 1 a shows the erasing time t of the 
storage row during which the flip-flop inputs 
1 30, 230 fro^n Fig. 2 and the gates of the 
transistors 113, 213 from Fig. 3 are raised 
30 from the voltage state "0" into the voltage 
state "1". 

Fig. ^b illustrates the time-based curve of 
the difference between the source potential Uj 
and gate potential Uq and between the re- 

35 charging potential Ul and gate potential Uq of 
a transistor cell such as is provided in a store 
corresponding to Fig. 2 and Fig. 3. In this 
case high voltage pulses are emitted in suffici- 
ent numbers to a cell which is to be erased, 

40 here indicated by the pulses 10, 11, 12, until 
the cell which is to be erased reaches a 
specific threshold voltage value V,("0"< Uql. 
Then, in order to terminate the erasing time t 
of the overall storage row, only very small 

45 voltage pulses, indicated by 1 3, 1 4, or no 
further voltage pulses are emitted to the cell 
which is to be erased. 

Fig. 1 c illustrates the time-based curve of 
the gate voltage Uq during the intervals be- 

50 tween the erasing pulses. The entire erasing 
pulse interval is filled by the check read-out 
time Tki. The check read-out time can also be 
shorter than the erasing pulse interval, and is 
merely required to lie within an erasing pulse 

55 interval. In the following drawings and exem- 
plary embodiments the check read-out time 
Tki has been selected to be of equal length to 
the erasing pulse interval. The check read-out 
pulses 1 5 to 20 possess a fixed voltage value 

60 Uql which determines a specific, predeter- 
mined threshold voltage value of the cell 
being used and is substantially smaller than 
the level of the erasing pulses illustrated in 
Fig. 1 b. 

65 Fig. 1 (/illustrates the threshold voltage 



of a storage cell in dependence upon the time 
t. Here, during the erasing pulses 10, 11, 12 
from Fig. 1 b the threshold voltage falls from 
the initial level 21 in turn to the levels 22, 

70 23, 24. The level 24 is lower than the given 
gate voltage Uc which is entered as a broken 
line in Fig. Id. As can be seen from Figs. 1 b 
and 1 of, when a level 24 which lies below a 
voltage Ugl has been reached, no further 

75 erasing pulses are emitted to a cell which is to 
be erased so that no further change occurs in 
the threshold value voltage Vt from this time 
onwards. 

Fig. 1 e illustrates the drain voltage 11^ in 
80 dependence upon the time t within the eras- 
ing time T of a storage row (see Fig. 1 a). 
During the check read-out time T^l, the drain 
voltage Uq is equal to the relatively small 
read-out voltage Uoo connected to the drain. 
85 During the erasing pulse time T,., in accor- 
dance with the drive process within the 
shaded zones 29, 30, 31 the drain voltage 
can be high or low, During the erasing pulse 
time Ti the level of the drain voltage has no 
90 influence upon the junction of the described 
circuit. Following a drop in the threshold 
voltage (see Fig. 1 di below the value Uql, 
the storage cells which are to be erased 
become conductive. Thus during the check 
95 read-out time T^l the drain voltage Uq falls to 
the values 35, 36, 37, 38, 39 which are 
approximately equal to 0. 

Fig. 2 illustrates a store having one-transis- 
tor storage cells of the type not having an 
1 00 insulated diffusion zone in the region of the 
erasing window, along with the associated 
drive circuitry. For reasons of clarity, only four 
storage cells 1 00, 200, 300, 400, and asso- 
ciated drive circuits have been illustrated. The 
1 05 n-th bit wise connected source line 1 20 is 
connected to the sources of the storage cells 
100 and 300. Correspondingly the nH-l-th 
source line 220 is connected to the sources of 
the cells 400 and 200. The rvth bit-wise 
1 10 connected drain line 410 carries a potential 
Ud„ and is connected to the drains of the 
storage cells 100 and 300, whereas the bit- 
wise connected drain line 240 carries a poten- 
tial Uo„<. , and is connected to the drains of 
1 1 5 the storage cells 200 and 400. The gate line 
1 60 which carries a gate voltage Uc„ is 
connected to the gates of the storage cells 
100 and 200, whereas the gate line 360 
which carries a gate voltage of Uq„^ , is 
120 connected to the gates of the storage cells 
300 and 400. 

The source line 1 20, 220 is switchable by 
means of transistors 122, 222 and 121, 221 
between a low voltage (of approximately 0 V) 
125 connected to the terminal 123, 223 and a 
high voltage (of approximately 25 to 40 V) 
connected to the terminal 124, 224 respec- 
tively. The source line 1 20, 220 carries the 
lower potential when the transistor 121, 221 
1 30 is conductive. The gates of each transistor 
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121, 221 is controlled by the output 126, 

226 of a NAND gate 125, 225. One input 
1 27 of the NAND gate 1 25 and one input 

227 of the NAND gate 225 always carries a 
5 "1 " during the erasing pulse time T^, which 

has been synnbolically represented in the 
drawing by Tl, whereas at all other times this 
terminal carries a "0". The second input 128, 

228 of the NAND gate 125, 225 is con- 
10 nected to an output of a flip-flop 129, 229. 

One input 1 30, 230 of the flip-flop 1 29, 229 
is supplied with a signal which is a "1" for 
the entire erasing time t, and "0" at all other 
times. The second input 131, 231 of the flip- 
15 flop 129, 229 is connected to the corre- 
sponding drain line 140, 240. One output 
132, 232 of the flip-flop 129, 229 is con- 
nected to a common AND gate /8 (not shown 
in the drawings), whose output serves to 
20 terminate the signal r (applied to the inputs 
1 30, 230 for the period of the erasing phase) 
when the erasing process is completed in all 
the cells within a storage row. For the entire 
erasing time t the input 1 30, 230 of the flip- 
25 flop 1 29, 229 is constantly supplied with 
"1". Accordingly the second input 131, 231 
of the flip-flop 1 29, 229 is likewise supplied 
with a positive voltage Udo of approximately 5 
to 1 5 V via the load transistor 1 35, 235 for 
30 the entire erasure phase. Thus the flip-flop 
output 128, 228 carries a "1" until the 
selected cell of the associated bit has been 
erased. For the duration of the erasing pulses 
Tl the second input 127, 227 of the NAND 
35 gate 125, 225 carries a "1" whereas at all 
other times it carries a "0". In this way the 
output 126, 226 of the NAND gate 125, 225 
carries a "0" during the erasing pulses, i.e. 
the transistor 121, 221 is turned off, and 
40 thus, assuming that = 30 V to 40 V, the 
source tine 1 20, 220 is connected via the 
transistors 122, 174 and 222, 174 to a high 
positive potential (25 V - 40 V). On the 
other hand, during the intervals between the 
45 erasing pulses the input 127, 227 carries a 
"0" and thus the outputs 126, 226 of the 
NAND gate 125, 225 carry a "1". In this 
way the transistor 121, 221 is rendered con- 
ductive and during the intervals between the 
50 erasing pulses low voltages of approximately 
0 V are applied via the transistor 121, 221 to 
the source line 1 20, 220 so that check rea- 
dout can be effected with a low voltage con- 
nected to the source and a small positive 
55 voltage (Uoo) connected to the drain. When a 
selected cell in a bit, e.g. in the r>th bit, has 
~ been sufficiently erased, this cell becomes 

conductive. As a result, in the following inter- 
val the drain voltage Uo„ falls to a small 
60 voltage of approximately 0. From this time 
onwards the input 1 31 of the flip-flop 1 29 
carries a "0", whereas for the entire erasing 
time T of the store the second flip-flop termi- 
nal 130 carries a '1". The flip-flop output 
65 1 32 thus switches to " 1 " whereas the second 



flip-flop output applies a "0" to the input 
1 28 of the NAND gate 1 25- The "1" present 
at the output 1 32 can be applied to an input 
of an AND gate /S (not shown), whose output 
70 signal, at the end of the erasing time of the 
last selected cell, emits a signal which can be 
used to disconnect the signal for the erasing 
time T. For the whole of the remainder of the 
erasing time the output 226 which is con- 
75 nected to the NAND gate 125 always carries 
a "1", so that the transistor 121 is conduc- 
tive and thus the source line 1 20 carries a 
potential of approximately 0 V for the whole 
of the remainder of the erasing phase of the 
80 store. The erasing time of each individual cell 
of the row being erased is thus individually 
disconnected and at the end of the erasing 
time of the last cell and AND gate — via its 
output signal — disconnects the electric signal 
85 for the erasing time t of the selected storage 
row. Not until the end of the overall erasing 
process are the flip-flops reset; this occurs as 
soon as, during the erasing time, simultane- 
ously to the zero levels at the inputs 1 30, 
90 230, the drain voltages Uq,^ Uo„+ , connected 
to the inputs 129, 229 at least temporarily 
become "1". 

In the gate drive circuit m+ 1 will be 
assumed to be a selected storage row, where- 
95 as mwill be assumed to be a non-selected 
word. The word selection is carried out with a 
logic "0" fro m an address decoder, indicated 
by the signal Word. 
Thus the input 390 is supplied with a "0" 
1 00 so that the transistor 366 is switched on via 
the inverter 391 whereas the transistor 367 is 
simultaneously disabled. Thus during the eras- 
ing pulse time T^ (synonymous with check 
read-out time Tkl "0") the gate line 360 
1 05 carries a gate voltage Usm* i °* approximately 

0 V via the transistor 366 across the transistor 

1 70 which has been switched through by 
means of J^i and the inverter 172. Thus 
during the erasing pulse time T^ a voltage of 

1 10 approximately OV is connected to the gate line 
of a selected word, whereas a high positive 
voltage of 25 V to 40 V is simultaneously 
connected to the source lines, as has already 
been shown. On the other hand, during the 

1 1 5 erasing pulse time the gates of no n-selected 
neighbouring words e g. of Word, m carry a 
high positive voltage so that no disturbances 
to neighbouring words occur during erasure. 
The input 1 90 of the non-selected word in 

1 20 fact carries a "1 " so that the transistor 1 66 is 
turned off via the inverter 191 whereas the 
transistor 167 is rendered conductive and the 
transistor 168 switched off via the inverter 
173 during the erasing pulse time Tl. Thus 

1 25 the gate line 1 60 of a non-selected word is 
connected via the transistor 1 69 to a high 
positive voltage of approximately Up, = 25 
V. Consequently the gate vohages of the 
neighbouring words carry such a high positive 

1 30 potential that the voltage differences Us - 
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Uq = 0 V to 1 5 V are not adequate to erase 
the neighbouring cells. The reason why the 
transistor 1 69 is rendered conductive during 
the erasing pulse time Tl is that during this 
5 time the transistor 1 75 is held off by the 
inverter 1 76 and the transistor 1 74 is turned 
on through via the resistor 1 77 and thus 
conducts a positive voltage of approximately 
= 30 V to 40 V to the gate of the 
10 transistor 169. 

During the check-read-out time T^l which 
takes place in the intervals between the the 
erasing pulses, the transistor 1 70 is non- 
conductive on account of the inverter 1 72. 
15 The ga te line 360 of the selected word. 
Word. m + ^, is thus connected via the 
transistor 1 7 1 to the check read-out voltage 
Uql which can be obtained from a potential 
divider (as described for example in our co- 
20 pending United Kingdom patent application 
No. (VPA )). 

During the check read-out time T^^ the gate 
line 1 60 of a non-selected word is connected 
to a voltage Ug„ of approximately 0 V via the 
25 transistors 167 and 168 and due to the fact 
that the transistor 169 Is off. This eliminates 
disturbances in neighbouring words during 
the check read-out process. 
The transistor 169 is off because during T^l 
30 the input of the inverter 1 76 carries a "6" 
and its output carries a "1 " so that the 
transistor 1 75 is conductive and the transistor 
1 74 (resistance of 1 77> resistance of 
switched through transistor 175) is off, which 
35 results in the fact that the transistor 1 69 is 
also off. 

Fig. 3 illustrates a drive circuit for a float- 
ing-gate one-transistor cell with an insulated 
recharging zone in the region of the erasing 

40 window. For reasons of clarity only four stor- 
age cells 101, 201, 301, 401 and associated 
drive circuit have been shown. The storage 
cells 101, 201, 301. 401 which have been 
used are of the type described in German 

45 Offenlugungsschrift 26 43 987. 

As can be seen from Fig. 3, various parts of 
the drive circuit are identical to parts of the 
drive circuit corresponding to Fig. 2. Identical 
circuit elements have been provided with like 

50 references as in Fig. 2. 

The gate drive circuit In Fig. 3 is identical 
to that in Fig. 2, and consequently reference 
should be made to the description relating to 
Fig. 2. 

55 Fig. 3 differs from Fig. 2 in that in Fig. 3 
the storage cells 101, 201, 301, 401 each 
possess a recharging zone which is electrically 
insulated from the source, indicated by 1 1 7, 
217, 317, 417, which, similarly to Fig. 2, 

60 can be switched over bit-wise by means of the 
recharging line 1 19, 219 by means of the 
transistors 121, 122 and 221, 222 between 
a low voltage of approximately 0 V and a high 
voltage of approximately 25 V to 40 V. The 

65 sources 1 18, 218, 318, 418 which are elec- 



trically insulated from this recharging zone are 
each earthed, on the other hand. Similarly to 
the drains of the drains of the storage cells 
Illustrated in Fig, 2, the drains of the storage 
70 cells in Fig. 3 are connected by means of a 
drain line 140, 240 leading from bit to bit 
The function of the flip-flop 1 29, 229 and the 
NAND gate 125, 225 connected thereto as 
illustrated in Fig. 2 is assumed in Fig. 3 by 
75 the storage cells 101, 301, in combination 
with the transistors 112, 1 13 and the inverter 
1 14 and by the storage cells 201, 401 in 
combination with the transistors 212, 213 
and the inverter 214, which in each case 
80 commonly represent a trigger stage. As al- 
ready described with reference to Fig. 2, the 
drive circuit ensures that the erasing voltage 
of each individual storage cell is disconnected 
when a cell which is to be erased has fallen 
85 below a specific given threshold voltage. Via 
the inverters 114, 214 the reuction in a 
voltage at 131 and U o„^, at 231 in- 
creases the gate voltages connected to the 
transistors 112, 212. Since, due to the pres- 
90 ence of the signal t, the transistors 113, 213 
are switched on for the entire erasing proc- 
esses, when the transistor 1 1 2, 2 1 2 is 
switched on the voltages connected at 131, 
231 are further reduced. Following the under- 
95 shooting of a threshold value of Ud„ and 

Ud„+„ the circuit automatically switches into a 
stable end state where Ud„ Ud„+, are close to 
0 V. The switching process simultaneously 
switches on the transistors 121, 221 and 
100 consequently the erasing voltages connected 
to the recharging zones 1 1 7, 21 7 and 31 7, 
41 7 are reduced to small values. Again in 
Fig. 3, not until the end of the erasing proc- 
ess, is resetting effected by the blocking of 
105 the transistors 113, 213 since t - 0. In 
order to terminate the entire erasing time of 
the store, the drain voltage of each selected 
cell, e.g. the drain voltages Ud„ of the selected 
cell in the n-th bit, can be fed via the output 
110 141 along the drain line 140 via an inverter 
(riot shown) to an AND gate /3 (not shown). 
Similar remarks apply to the drain voltage 
Ud„4. , of the n 4- 1 -th storage bit in respect of 
the output 241 and the drain line 240. Since 
115a cell becomes conductive when it reaches the 
erased state, and thus the drain voltage falls 
from a previously positive value to a value of 
approximately 0 V, every erased cell applies a 
"0" to an inverter arranged at the output 
120 141, and thus applies a "1" to an input of an 
AND gate which is connected to the inver- 
ter. When the slowest cell of a selected word 
has reached the erasing state, all the inputs of 
the AND gate ^ carry a "1" so that the 
125 output emits a "1". This end signal can be 
directly used to terminate the erasing time t 
of the store. 

A drive circuit as illustrated in Fig. 3 and 
one-transistor storage cells as provided in Fig. 
1 30 3 can be used to erase a store pulse-wise 
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which ^an h""")'^**'* semiconductor store 
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recognLe ^hen h'ti-ly'" '''''''' 
. -ach'es its e?aseS'stte 

torjng take place's." uS^^^^ 

^ to 3,lTh1ch1h°;''"^ '° ""^ °' ^'-">s 
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50 the cells beinrmorn T'"^''' °* 
when theyTave a ''T^^ "'"P'^^^ 

ecua, t'o a^edrrnj^ 

the mo^ittirS"' '° ^' -^-h 

55 the thresSd ^oaaae T"^'^ '° 
voltages of the ceSfwh;. T''""'^""^ 
said predeterr^ined ' ' *° 
gates thereof ^'"^ " ^PP''«^ 

means is a? anaL '''' monitoring 
terminate the aoolT" '^'^ ^^^^ognitionlo 
thecontro;trsth°e\:ptt7t^^^^^ 
65 V" a'sSI' erasur^XS 

A store according to any one of the 
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^elSl^,:;::::'-' sate lines of 

construct stSL?ce S°nnT''^ "^^^ ^° 
and the assocTated d !i . "^"'^ ^o^d 
70 bit. ^^so'^'ated dram Imes run from bit to 

preceding clLl tSl'" °^ 
arranged to sioolv th ^ ^ potential divider 

latter ^'"^^^^ than the 
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